Abstract -Bi2Fe,Cr O6 epitaxial films have been (or BFCO 1/1) films have also been grown by grown on (100)-and (111)-oriented SrTiO3 substrates conventional PLD from a single stoichiometric using dual crossed beam pulsed laser deposition (DCB-Bi2FeCrO6 ceramic target. The BFCO x/y films were PLD). The films crystal structure, chemical composition deposited by simultaneously ablating the two Bi-rich ferroelectric and magnetic properties were investigated Bil
INTRODUCTION
promote the epitaxial growth and control the orientation of the films. PLD-grown Bi2FeCrO6 (BFCO) epitaxial films with good room-temperature multiferroic properties have been Bil11FeO3 recently reported [1] , shortly after this material had been predicted to be multiferroic using density functional Lens theory [2] . In order to study the effect of the Fe/Cr cation ratio on their ferroelectric and magnetic properties, \ L= Bi2Fe,CrYO6 (BFCO x/y) epitaxial films have been grown on (100)-and (111)-oriented SrTiO3 substrates using DCB-PLD (Fig. 1 We also studied the effect of the Fe/Cr ratio on the lattice constant of the film. This effect can be estimated ]The SEM image in Fig. 4a shows the topography of the from Fig. 4c , showing a limited section of the 0-20 XRD surface of one BFCO 1/3 film obtained by DCB-PLD, spectrum of BFCO x/y grown on (100)-oriented STO:Nb exhibiting terraces which suggest a layer by layer mode around their 002 reflexions. The variation of the pseudo-growth supporting the hypothesis that (111)-oriented cubic lattice parameter is illustrated for three Fe/Cr films are epitaxial, too. ratios, namely x/y = 1/0, 3/2, and 1/1.
Ferroelectricity of a BFCO 1/3 film grown on a Additionally, Phi-scans XRD (not shown) performed STO( 11) substrate at the grain level is demonstrated by
for these specific films demonstrate that they are local electromechanical measurements using PFM, as epitaxially grown. As it can be seen in Fig. 3c , the out-shown in figure 4 (b-c-d) . The grain encircled showed an of-plane lattice parameter of the BFCO x/y films initial polarization oriented downward (top to bottom, decreases with decreasing the x/y=Fe/Cr ratio, in black in Fig. 4c -left) . After a first switching of agreement with the well-known fact that the bulk lattice polarization obtained by applying a positive voltage parameter of BiCrO3 (3.90 A) is smaller than that of pulse (+5V) with the AFM tip fixed in contact with the BiFeO3 (3.96 A) . grain, the area was imaged again. The contrast of the grain has changed, which indicates that the polarization has switched and is now oriented upward (Fig. 4c -right The self-organized growth of BFCO x/y obtained by DCB-PLD in an ordered periodic structure is presently investigated more in details.
